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The mu opioid receptor (MOR) is upregulated in inflammatory
bowel disease, prompting consideration of the development of
selective MOR agonists for the treatment of inflammatory bowel
disease

T
he paper by Philippe and colleagues1

in this issue of Gut provides new
insight into the pathophysiology of

inflammatory bowel disease (IBD) (see
page 815). It also offers a new line of
potential therapy for these diseases. The
paper demonstrates the upregulation of
m opioid receptors (MOR) in inflamed
tissue from patients with Crohn’s dis-
ease and ulcerative colitis, and localises
the upregulation, at least in part, to
lamina propria mononuclear cells,
including CD4+ and CD8+ lymphocytes.
The paper also shows that a MOR
agonist DALDA reduced the secretion
of the important proinflammatory cyto-
kine tumour necrosis factor a (TNF-a)
from colonic tissue from IBD and con-
trol subjects. The study was a logical
extension of previous work by the same
authors showing that the MOR agonist
DALDA reduced inflammation in two
murine models of experimental colitis
and that mice genetically deficient in
the MOR were highly susceptible to
induction of inflammation in the gut.2

Taken together, these findings not only
demonstrate the therapeutic potential of
drugs that target the MOR in IBD, but
also that endogenous opiate may confer
a measure of protection against inflam-
mation. Both findings have important
clinical implications.

The findings that proinflammatory
cytokines such as TNF-a upregulate the
MOR in T cells and monocytes, together
with the ability of the MOR agonist
DALDA to suppress cytokine production
and inflammation, suggest an opiate
mediated feedback loop to regulate
inflammatory responses. Disruption of
this feedback, as shown for example in
MOR deficient mice, increases suscept-
ibility to inflammation.2 b-Endorphin is
the endogenous ligand for MOR and
immunoreactive b-endorphin increases
in active IBD, particularly ulcerative
colitis; expression decreases during
remission.3 This temporal association

between MOR expression, b-endorphin,
and active inflammation further sup-
ports the notion of an inducible opiate
mediated feedback mechanism for con-
taining the inflammatory response in
IBD. The fact that upregulation of MOR
was restricted to inflamed sites in IBD
tissue1 further supports the notion of a
local control mechanism rather than part
of a generalised remodelling that occurs,
for example, in neural tissue in IBD.4

Could such an important circuit be
vulnerable to interference? Recent studies
have shown that antagonism of mu
opioid receptors may be useful in condi-
tions associated with thermal dysregula-
tion5 and may protect against circulatory
shock and cerebral ischaemia during
heatstroke.6 Clearly, if such drugs become
available, they should be used cautiously
in IBD patients. Interference could also
come from dietary sources. There is also
growing interest in opiate ligands (includ-
ing antagonists) that are present in the
diet. Opioid peptide precursors, for exam-
ple in milk proteins,7 can be released
during food processing or digestion and
alter host physiology.8 Beta-sacomorphin
is an example of a milk derived opiate
which is absorbed in the gut and alters
immune function.9 Perhaps we should
view reported intolerance to dairy pro-
ducts in IBD patients in a different
light?10 11

The main source of b-endorphin in
the gut is the enteric nervous system. A
recent study showed a statistically sig-
nificant close apposition between axonal
varicosities of enteric nerves and lympho-
cytes in the gut associated lymphoid
structures of the murine intestine.12 The
findings of Philippe and colleagues,1

taken in conjunction with these findings,
raises the possibility that the nervous
system modulates intestinal inflamma-
tion via MOR regulation of cytokine
production by lymphocytes.

It is of interest to note that the
findings in the study of Phillipe and

colleagues1 were substantially more
prominent in patients with ulcerative
colitis than Crohn’s disease. This is
unlikely to reflect the distribution of
MORs which are found in greater abun-
dance in the small intestine compared
with the colon.13 The role of behavioural
factors in the natural history of IBD
remains controversial but in general,
greater attention has always been paid
to the role of behaviour in ulcerative
colitis than Crohn’s disease14 15; it is
possible that there is a more prominent
neuromodulatory component to ulcera-
tive colitis to account for the findings of
Phillipe and colleagues.1

Immune cells also produce endorphin
and its release is controlled by neuroen-
docrine factors.16–18 A role for lymphocyte
derived endorphin has been described in
somatic19 and visceral nociception.20 These
studies identify an antinociceptive role for
lymphocytes during chronic inflamma-
tion, and upregulation of the opiate
receptor system in the gut may account
for the observation that while acute colitis
is accompanied by hyperalgesia,21 chronic
inflammation is associated with raised
thresholds for pain in patients with
ulcerative colitis22 or Crohn’s disease.23

The results of the study of Philippe
and colleagues1 prompt consideration of
the development of selective MOR ago-
nists for the treatment of IBD. Clearly,
suppression of inflammation and
attenuation of pain via MOR would be
beneficial but are there concerns? A
study showed that motility in the colon
is altered in patients with ulcerative
colitis,24 and that the colon is particu-
larly sensitive to the effects of opiates
during active colitis, with a propensity
for the generation of non-segmenting
contractions.25 It was believed that the
accompanying increase in intracolonic
pressure accounted for the reported
temporal association between opiate
administration and toxic megacolon.25

An interesting concept emerges from
the two studies of Philippe and collea-
gues.1 The human and animal studies
show quite clearly that MOR agonists can
attenuate inflammation through inhibi-
tion of proinflammatory cytokine release.
The animal work shows that in the
absence of MOR, there is a marked
susceptibility to inflammatory stimuli.
Taken together, these observations sug-
gest tonic inhibition of inflammation
mediated via the MOR. Long term opiate
use in IBD patients is not uncommon and
constitutes an important management
problem.26 If indeed exogenous opiates
provide a protective anti-inflammatory
influence acting via the MOR dependent
mechanism described by Philippe and
colleagues,1 then discontinuation of the
narcotic could, theoretically, precipitate a
relapse of IBD.
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The work of Philippe and colleagues1

provides new insights into the regula-
tion of intestinal inflammation. It raises
the possibility of exciting new therapeu-
tic options but also prompts questions
regarding the relationship of narcotic
use and the natural history of IBD.
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Probiotics for Crohn’s disease: what
have we learned?
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Probiotics do not seem to be a therapeutic option for patients with
Crohn’s disease, either in the acute phase or for maintenance

A
causative role of bacteria in Crohn’s
disease (CD) has been surmised for
a long time. Only in recent years

however has there been a large body of
evidence from genetic and bacteriological
studies indicating that the intestinal flora
is the essential factor in driving the
Crohn’s inflammatory process in geneti-
cally susceptible individuals.1–5

The therapeutic arsenal for treating
CD assumes the correctness of the above
hypothesis. Thus immunosuppressors
are used to reduce the host response
and antibiotics are used to suppress the
bacterial flora, with a consequent
decreased activation of the gut immune

system.6 Between the two strategies it
should theoretically be better to remove
the harmful cause instead of reducing
the host defences by inducing a form of
immunodeficiency that is susceptible to
opportunistic infections.

If the intervention on the gut flora
works, substituting antibiotics (which are
heavily burdened by side effects) with
probiotics is an appealing alternative.
Probiotics are defined as a living microbial
food ingredient with a beneficial effect on
human health7; however, the concept that
probiotics are a type of long life elixir
useful in many pathological conditions
needs to be viewed with caution.

In a world medical scenario, where
new science develops new drugs and the
financial cost increases, natural reme-
dies, relatively cheap and potentially
free from side effects, catch the con-
sumer’s attention, thereby possibly bias-
ing medical judgement.

To date, diverse probiotics, containing
different strains and quantities of bac-
teria, are sold on the market.8 Their
therapeutic effects may include a com-
petitive action with commensal and
pathogenic flora and an influence on
the immune response through various
mechanisms.9 Probiotics have been suc-
cessfully employed in the treatment of
antibiotic associated and Clostridium
difficile diarrhoea,10–11 traveller’s diar-
rhoea,12 and rotavirus infection.13 For
inflammatory bowel diseases (IBD),
some researchers have reported success
with different strains of probiotics in
the treatment of ulcerative colitis,14 15

CD,16–18 and in pouchitis treatment and
prevention.19 20 E coli Nissle 1917, the
yeast Saccharomyces boulardii, Lactobacillus
rhamnosus strain GG (LGG), and VSL#3,
a cocktail of eight different strains, are
the various probiotics employed in these
studies. Several significant flaws how-
ever limit the importance of many of the
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